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1.PRZEDMIOT OPRACOWANIA

Przedmiotem opracowania jest obliczenie oston przed promieniowaniem jonizujacym.
Opracowanie zawiera wymagania i wytyczne w zakresie projektowania technologicznego
obiektow (pracowni, gabinetow, stanowisk) wykorzystujacych zrodta promieniowania
jonizujacego.

Do obliczen oston przed promieniowaniem jonizujacym przyjmowane be¢da dane

uwzgledniajace najbardziej niekorzystne warunki pracy zrodia promieniowania jonizujacego.

Normy i przepisy obowiazujace w ochronie radiologicznej:

a.Ustawa z dnia 29.11.2000 r. Prawo Atomowe — tekst ujednolicony Dziennik Ustaw Nr 173

poz. 1689 z 2004 r.

b.Rozporzadzenie Rady Ministrow z dnia 27.04.2004 r. zmieniajace rozporzadzenic sprawie
dokumentéw wymaganych przy sktadaniu wniosku o wydanie zezwolenia na wykonywanie
dzialalnosci zwigzanej z narazeniem na dzialanie promieniowania jonizujgcego albo przy
zgloszeniu wykonywania tej dzialalnosci — Dziennik Ustaw Nr 98 poz. 981.

¢.PN-86/J-80001; Materiaty 1 sprzet ochronny przed promieniowaniem X i gamma.
Obliczenia oston statych.

d.Rozporzadzenie Rady Ministrow z 2002.05.28 w sprawie dawek granicznych
promieniowania jonizujacego — Dziennik Ustaw Nr 111 poz.969.

e.Rozporzadzenie Ministra Zdrowia z 11.09.2003 r. w sprawie szczegotowych warunkow
bezpiecznej pracy z aparatami rtg o energii promieniowania do 300 keV stosowanymi w
celach medycznych — Dziennik Ustaw Nr 173 poz. 1681.

f.Rozporzadzenie Ministra Zdrowia z 24.12.2002 r. w sprawie warunkoéw bezpiecznego
stosowania promieniowania jonizujacego w celach medycznych oraz sposobu wykonywania
kontroli wewnetrznej nad przestrzeganiem tych warunkdéw — Dziennik Ustaw Nr 241,
poz.2098
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2.0PIS LOKALIZACJI

Przebudowywany gabinet rtg o pow. 42.4m2 zlokalizowany jest na parterze Woj. Szpitala
Specjalistycznego Nr 4 w Bytomiu przy ul.Legionéw 10. W gabinecie tym przed przebudowsa
byl zainstalowany aparat rtg XD-14 (zdemontowany w 2000 roku).

Projektowany gabinet wchodzi w sktad Pracowni diagnostyki rtg skladajacej sie z
nast¢pujacych pomieszczen:

- cztery gabinety rtg (w tym projektowany)

- clemni automatycznej

- pomieszczenia socjalnego technikow rtg

- rejestracji

- pom.opisu + sekretartiat pracowni + pok¢j kierownika pracowni
- WC dla personelu oraz WC dla pacjentow

- pom.archiwum

- poczekalni

- kabin dla pacjentow

Nad gabinetem rtg znajduja si¢ pom. sanitarne kliniki chirurgii
Pod gabinetem znajdujg si¢ pom. techniczne
Wysokos¢ gabinetu — 380 cm (w swietle).

3.WARUNKI BUDOWLANE:
OSLONA STALA MATERIAL OSLONY GRUBOSC [cm| | ROWNOWAZNIK Pb [mm|
Sciana | Cegla 65 6.0
Sciana I1 Cegla 24 2.3
Sciana I1I Cegla 65 6.0
Sciana 1V Cegla 12(1)/83(11)/12(111) 0.9("/7.7(11)/0.9(1'1)
Podloga Plyta betonowa 20 3.0
Sufit Plyta betonowa 20 3.0

(*)  gestosc 1.6 [g/em”3] -cegla -dla wartosci 125 kV-tabl. 9.
(**) beton gestos¢ 2.1 [g/em”3] — dla wartosci 125 kV
Zgodnie z PN-86/J-80001

(- scifiki sterowni

(!!) — sciana nosna
(!!!) — Scianki kabin, WC oraz sciana w kierunku nieczynnego gabinetu rtg




4.SASTIEDZTWO GABINETU RTG

Sasiedztwo gabinetu rtg stanowia:

- §ciana zewngtrzna z oknami[l]

- pom. administracyjno-porzadkowe [II]

- korytarz/poczekalnia [III]

- sterownia + kabiny + WC + nieczynny gabinet rtg [IV]

Za scianami zewngtrznymi znajduje si¢ teren wew. Szpitala.

S.KONFIGURACJA ORAZ PARAMETRY TECHNICZNE ZESTAWU RTG

Zestaw rtg — uniwersalna zdalnie sterowana Scianka diagnostyczna ze statywem
plucnym — DUODIAGNOST (Philips) ktéry sklada sie :

a. generator HF o mocy 50 kW OPTIMUS 50

parametry radiografii: parametry fluoroskopii

U= 40-150 kV U=40-110kV
[=10-650 mA [=0.1-6mA

mAs 0.5 - 800 mAs; czas I ms-6s czas 0.5s — 1.0s/0.2-04s

b. zdalnie sterowana $cianka diagnostyczna DUODIAGNOST + monitor TV
c. kolumna z kotpakiem i lampg rtg RO 1750

anoda wolframowa ; obroty 10 000 obr./min
. ogniska 0.6/1.3 mm
zakres kV 40 — 150 kV
filtracja zew. 2.5 mm Al
d. statyw do wykonywania zdje¢ plucnych montowany do sciany
e. pulpit sterowniczy
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6.OBLICZENIA OSLON PRZED PROMIENIOWANIEM JONIZUJACYM

Stosowane wzory [zgodnie z PN-86/1-80001]

k = D™*I*t*y/D*1"2 krotnos¢ ostabienia promieniowania [-|

G =D an*] zredukowana moc dawki (promieniowanie rozproszone

przez wodg lub tkanke-bez uwzgledniania prom.
ubocznego) [uGy*h"-1*m"2*mA~-1]

Oznaczenia:

D’ -moc dawki wg 2.5.1.1 w odl. 1 m od ogniska lampy przeliczona dla
Pradu anodowego 1 mA [cGy*min®-1*m"2*mA”-1]

I -nominalne nat¢zenie pradu anodowego lampy rtg [mA]

t -czas narazenia na prom. w ciagu tygodnia osob przebywajacych w miejscu
oslanianym, wyznaczony zgodnie z 2.3. [min lub h]

D -dawka tygodniowa okreslona zgodnie z obowigzujgcymi przepisami
[cGy lub uGy]

1 -najmniejsza odl. ogniska lampy od miejsca ostanianego w ustalonych
warunkach pracy (dla wyznaczania "k") [m]

1 -najmniejsza odlegtos¢ przedmiotu rozpraszajacego promieniowanie
od miejsca ostanianego w ustalonych warunkach pracy dla wyznaczania
C(1) [m]

to -maksymalny czas pracy zrodla promieniowania w ciagu tygodnia
na | zmianie [s, min lub h]

T -zgodnie z normg PN-86/J-80001

U -zgodnie z norma PN-86/J-80001



Parametry przvjete do obliczen:

Radiografia:

U=125kV [=400 mA  Filtracja zew. 2.5 mm Al ->D'=1.20

Zatozono: 60 zdjeé¢/dziennie/l zmiang*5 dni/tydzien = 300 ekspozycji/tydzien
to = 300 eksp.(tydzien)*1 s(sredni czas eksp.)/60 = 5.0 min.

Przyjg¢to do obliczen: 5 min.

Fluoroskopia:

U=110kV [=3.0 mA Filtracja1 D’ - jak wyzej

Zalozono: 6 ekspozycji/dziennie/1 zmian¢*S dni/tydzien = 30 ekspozycji/tydzien
to = 30 eksp.(tydzien)* 240 s(sredni czas eksp.)/60 = 120 min

Przyjeto do obliczen: 120 min.

Zgodnie z Rozporzadzeniem R.M. - D.U. Nr 111 poz.969 - okresla ono dawki
graniczne dla oséb:

a.zatrudnionych w warunkach narazenia na promieniowanie
jonizujace na poziomie
20 mSv/rok - 0.0348 cGg/tydzien
b.dla populacji
1 mSv/rok - 0.00174 cGy/tydzien

Zgodnie z Rozporzadzeniem MZ z 2003.09.11 — osoby z ogotu ludnosci

0.1 mSv/rok - 0.000174 cGy/tydzien — co przyjeto do obliczen



(Czas narazania na promieniowanie w ciggu tygodnia oraz dawki graniczne:

b

Radiografia/
I 0.25 1 5/120 1.25/30 0.000174
11 0.25 1 5/120 1.25/30 0.000174
IT1 0.25 1 5/120 1.25/30 0.000174
1Y 1.00(!) 1 5/120 5/120 0.000174
0.25(") 1 5/120 1.25/30 0.000174
0.25(!1) 1 5/120 1.25/30 0.000174
Podloga 0.05 1 5/120 0.25/6 0.000174
Sufit 0.25 1 5/120 1.25/30 0.000174

(1) sterownia
(!!) Sciana nosna

(11 kabiny + WC + $ciana nieczynnego gabinetu rt

Okreslenie wiazki promieniowania w funkcji odleglosci:

[ Pierwotne/Rozproszone 3.30/1.50
11 Rozproszone 1.50
111 Pierwotne(*)/Rozproszone 3.00
IV Rozproszone 3.34/4.95/8.55
Podloga Pierwotne/Rozproszone 1.50
Sufit Rozproszone 2.30

(*) Pierwotne w kierunku statywu (radiografia) — wiagzka promieniowania pierwotnego jest
skolimowana tak, ze zawiera si¢ w obrebie kratki przeciwrozproszeniowej statywu (max

wymiar kasety 35 x43 cm).




Wyniki obliczen wg PN-86/J-80001:

|R]Radigrafia/|F] ﬂuorospia

I [R]316646.1 4.0 [R]2.3 1.7 +3.2
Sciana zew. z oknami [F] 205186.6 3.7 [R]0.5 2.8
[F]2.6 1.3
11 - - [R]0.5 2.8 -0.5
Pom.adminstracyjno- - - [F]2.6 1.3
porzadkowe
11 [R]383141.7 4.1 [R] 1.9 1.8 +1.9
Korytarz/poczekalnia - - [F] 104 0.7
v - -
_Sterownia [R]0.6/[F]3.2 | 2.8/0.8 -1.9
Sciana nosna [R]5.1/[F]28.4 | 1.2/0.6 +6.5
Kabiny+WC+gab.rtg [R] 15.2/[F] 84.7 | 0.8/0.4 +0.1
Podloga [R]306513.4 4.0 [R]2.3 1.7 #L.3
Pom.techniczne [F]55172.4 3.0 [F]13.1 0.7
Sufit - - [R] 1.1 2.1 +0.9
Pom.sanitarne KI.Chirurgii [Fl6.1 1.0

Odczyt dla 125 kV radiografii i 1 10 kV dla ﬂuoroskopn (Rys.1) — PN-86/J-80001

Poniewaz wiazka promieniowania pierwotnego jest tak skolimowana , ze zawiera sic w

obrgbie wzmacniacza obrazu — uwzgledniono tylko obliczenia od promieniowania

rozproszonego ( promieniowania pierwotnego w kierunku statywu zawiera si¢ w obrebie

kratki Bucky statywu o max wymiarze 45 x 45 cm — w kierunku drzwi na $cianie 111

uwzgledniono promieniowanie rozproszone).
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OBLICZENIA:

K= [R] 1.2*¥400*1.25*1/0.000174*3.30"2 316646.1

= [F] 1.2*¥3*30%1/0.000174*3.30"2= 205186.6
Gl [R] 1.74*3.3072/1.25/60*400= 2.3
C(l)= [R] 1.74*1.5072/1.25/60*400= 0.5

A

Nie stosuje sig

2.6

[R] 1.74*1.50°2/1.25/60*400=
[F] 1.74%1.50"2/30/60*3

K= [R] 1.2*400*1.25%1/0.000174*3.00"2= 383141.7
C(ly= [R] 1.74%3.0072/1.25/60*400= 1.9
[F] 1.74*3.00"2/30/60%*3 10.4

Nie stosuje sig
C(1)= [R]1.74#%3.3472/5/60*400= 0.6
C(1)= [R] 1.74%4.9572/1.25/60%400= 5.1
C(l)= [R] 1.74%8.5572/1.25/60*400= 15:2
C(l)y= [F] 1.74%3.3472/120/60*3= 32
Cil)= [F] 1.74*4.95"2/30/60*3= 28.4
[F] 1.74%8.552/30/60%3 84.7

= [R] 1.2%400*0.25%1/0.000174*1.50"2- 306513.4
= [F] 1.2%3*6*1/0.000174*1.50"2= 55172.4
C(1)= [R] 1.74*1.5072/0.25/60*400= 23

[R] 1.74*1.50"2/6/60*3=

Nie stosuje sig¢

C(I)=
C(1)=

[R] 1.74%2.3072/1.25/60*400=
[F] 1.74*2.30°2/30/60*3=

[R] - radiografia
[F] - fluoroskopia




Elementy zabezpieczajace:

Sciana zew. z oknami

11 +0.5 - -
Pom.administracyjno-porzadkowe
11 - 1.8 -
Korytarz/poczekalnia
v
Sterownia +1.9 2.8 2.8
Sciana nosna - -
Kabiny + WC + pom. nieczynnego gabinetu rtg - 0.8
Podloga - - -
Pom. techniczne
Sufit - " “
Pom. sanitarne Kliniki Chirurgii

Komentarz:

Zastosowac plyty/panele z wkladka z blachy Pb lub tynk barytobetonowy o gestosci 3.2
g/cm”3 dla nastgpujacych scian:

- Sciana [I]  zabezpieczenia okien zaluzja wykonana z gumy Pb=2.8 mm mm Pb
- §ciana [II]  zabezpieczamy panel 0.5 mm Pb lub 5 mm tynku barytobetonowego
- §ciana [III] nie zabezpieczamy calej Sciany 1 za statywem plucnym/zabezpieczy¢ drzwi i
oscieza Pb=2.0 mm
-$ciana IV zabezpieczamy panel 2.0 mm Pb lub 20 mm barytobetonu (3.2 g/cm”3) na
calej dtugosci sciany sterowni, okienko wgladowego (wraz rama), drzwi (wraz z osciezem)
Pb=3.0 mm.

zabezpieczamy drzwi do kabin 1 WC — 1.0 mm Pb

nie zabezpieczamy Sciany w kierunku nieczynnego gabinetu rtg
- podioga nie przewiduje si¢ kanalow kablowych w podlodze nie ma potrzeby
zabezpieczania Swiatfa kanatow (przewiduje si¢ prowadzenie kabli zasilajacych aparat rtg na
stropie w pom. technicznych w piwnicy).
Zamki w drzwiach kabin zamykane od strony gabinetu rtg



8.WYTYCZNE BRANZOWE

a. instalacje sanitarne:

Zaleca si¢ zastosowanie w gabinecie rtg, sterowni oraz pom. ciemni automatycznej systemu
wentylacji mechanicznej (nawiew-wywiew) z mozliwoscia podgrzewania powietrza o
nast¢gpujacych parametrach:

- gabinet rtg min 4 krotna wymiana powictrza’h
- sterownia jak wyzej
- clemnia automat.  min 3 krotna wymiana powietrza’h
+ magazyn
- kabina wentylacja grawitacyjna
- temperatura wg norm dla obiektow stuzby zdrowia

W gabinecie rtg oraz ciemni automatycznej zainstalowa¢ umywalki porsalitowe.
b. instalacje elektryczne:

Wymagana jest automatyczna sygnalizacja swietlna wskazujaca wlaczenie wysokiego
napigcia na generatorze - plafoniery z napisem "Uwaga promieniowanie" zainstalowac

nad drzwiami do gabinetu rtg zgodnie z rysunkiem.

Zainstalowac lampg bakteriobdjcza sufitowa zgodnie z rysunkiem.

Zapewni¢ dwustronna tacznos¢ glosowa migdzy sterownia a gabinetem rtg.

Wszystkie instalacje elektryczne (zasilajace oraz wewngtrzne) winny spetnia¢ aktualne normy
1 przepisy.

C. Inne:

Sciany gabinetu rtg pomalowaé w kolorze jasnym. Oznakowanie ostrzegawcze zgodnie

z obowigzujacymi przepisami. Czesci drewniane winny by¢ pokryte emalig/lakierem/okleing
odpornym na dzialanie srodkow zmywajacych. Wszystkie powierzchnie powinny by¢ tatwo
zmywalne, gladkie i bez szczelin o jednolitym polysku bez zmarszezen , luszczen, zaciekow i
innych wad widocznych nieuzbrojonym okiem. Podlogi w gabinecie powinny by¢ pokryte
materialem gladkim, nienasigkliwym i fatwo zmywalnym (np. glazura, posadzki
PLASTIDUR, PCV w arkuszach itp.).

Wymaga si¢ wyposazenia gabinetu rtg w sprzet p/pozarowy zgodnie z aktualng normg dla
tego typu kategorii zagrozenia pozarowego (kategoria I1II).

Sprzet uzupelniajacy wyposazenie gabinetu rtg:

-fartuch potowkowy rownowaznik Pb=0.5 mm — 2 szt.

-ostony na gonady rownowaznik Pb=1.0 mm - 3 komplety
(meskie, zenskie 1 dziecigee)

-wieszak na fartuchy

-rgkawice ochronne rownowaznik Pb=1.0 mm — minimum 1 para
-fartuch ochronny rownowaznik Pb=0.5 mm — 2 szt.



WYKAZ DOKUMENTACJI GABINETU RTG

. Zgodnie z Rozporzadzeniem Ministra Zdrowia z 11.09.2003 r w sprawie
szczegolowych warunkow bezpiecznej pracy z aparatami rtg o energii
promieniowania do 300 keV stosowanymi w celach medycznych — paragraf 22.

. Wzér tablicy do oznakowania pracowni rtg — zalacznik nr 1 w/w
Rozporzadzenia.

. Instrukeja ochrony radiologicznej w pracowni rtg — zalacznik nr 2 w/w
Rozporzadzenia
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SPECIFICATION

FREE-ARM FLUOROSCOPY AND BUCKY

Um'que

two-in-one solution

= PHILIPS






Front and top view
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Dimensions and weights
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Scale 1:20
Weights 790 kg

(including floor column)



Room Layout

Standard Room Layout
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1) Tube arm coupled max. left 35° angulacion/ —15° tilting
2) Tube arm coupled 0° max. left

Tube arm coupled 90° max. right

Tube arm decoupled FFA 2 m to stand bucky

II/TV cabinet

Counter weight X-ray tube
(left or right)

X-ray generator cabinet
Footswitch EX/FL
Geometry operation control

Wall bucky



Minimum Room Layout (without bucky wall)
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1) Tube arm coupled max. left 35° angulation/ =15° tilting R — 1TV cabinet
2) Tube arm coupled 0° max. left CW - Counter weight X-ray tube
3) Tube arm coupled 90° max. right (left or right)
4) Tube arm decoupled FFA 1.7 m to stand bucky E - X-ray generator cabiner
FSFL - Footswitch EX/FL
GOC - Geometry operation control

Dimensions in mm

Scale 1:50
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DuoDiagnost

The DuoDiagnost is a new concept in multi-
functional X-ray systems. The DuoDiagnost is a
fully functional digital remote control fluoros-
copy system, suitable for all standard RF appli-
cations. However, at the mere touch of a button
the system is converted into a universal bucky
unic for all routine radiography procedures,
inlcuding lateral and thorax studies.

The DuoDiagnost also offers excellent accessi-
bilicy behind the system — this is obviously
helpful for interventional exams as well as
providing practical benefit when helping pa-
tients on and off the table.

Universal applications

The system design and applicational range are
truly unique. The freely moving tube arm
expands the range of a standard RF system to
include high-throughput Bucky examinations
such as:

* Vertical thorax exposures (at 180 — 200 SID*)
on table or wall bucky,

* Lateral exposures,

* Exposures on trauma beds or
wheelchairs,

* Other large or small SID exposures.
Of course, standard applications such as tomo-
graphy, barium, iodine and angiography exams

are still possible.

* SID - Source Image Distance

Benefits

* Two-in-One
The revolutionary design combines all the
major functions of RF and bucky systems in
one system. This means less cost and less
space.

* Digital
The DuoDiagnost provides the benefits of
digital: time, cost and dose savings.

* Philips
The DuoDiagnost is designed and manufac-
tured by Philips using Philips imaging

components.

Other Advantages

The DuoDiagnost has additional user benefits
such as:

* The system is very intuitive to learn and use.

¢ Most importantly with the digital unic it is
possible to get an automarically optimized
image with improved film layouts.

Conformity

The DuoDiagnost system from Philips Medical

Systems conforms to the provisions of Medical

Device Directive 93/42 EEC (93) and meets the
IEC, FDA, UL and CSA standards.

CE..




Why two-in-one system?

This unrivaled system offers the best of both Flexible Radiography
worlds - remote control plus complete bucky

functionality in one system. * Lateral exposures:

Complete RF Functionality

* Swallows to Phlebography:
DuoDiagnost's multi-functional remote
control system enables routine and advanced
RF applications to be completed with ease.
The [1-tube scanning movement allows full
patient coverage, even in standing position,
without having to move the table.

* Variable speed control:
Variable speed movements for both the II-
column and tabletop are particularly useful
for interventional and genitourinary examina-
tions.

* 15" image intensifier — combination with
serial clmngcr:
The optional 15" image intensifier (I1)
provides maximum anatomical coverage
particularly useful in digital spot imaging.
Unique in this market segment the 15" Il can
be combined with the serial changer option

for optimum access to digital and film based
Imnglng.

One rotary movement takes the tube assem-
bly into the lateral exposure position so the
X-ray tube assembly can be aimed at a
positioned cassette or lateral cassette holder.

Thorax Exposures:

The independent movement of the tube
column allows the SID berween tube and
table to be varied at will — even to accommo-
date optimal thorax exposures at up to

200 cm.

Trauma:

The unrestricted range of movement also
permits free cassette exposures on a wheel-
chair or bed with minimum patient move-
ment.

Wall Bucky or Table:

The tube can be used in combination with
the Philips vertical bucky unit or alternatively
against the table in vertical position.

II - Image Intensifier
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Philips design

DuoDiagnost represents all the aspects of
attention to detail, quality and application
oriented design associated with Philips.

e User interfaces:
The user interfaces have been designed for
simplicity so that even with more features, the

DuoDiagnost is less difficult to operarte. The

generator for instance, has the possibility for
up to 1,000 APRs with each program selected
through quick-to-find application oriented
menus.
Basic digital system
* Dual Access:

The DuoDiagnost digital is the economic Rear side accessibility provides possibility for
solution to RF imaging. interventional examinations with all the

practical advantages during patient transfer.
The digirtal version provides:

¢ Small Compact Room:

* the ability to view, access and diagnose The light and ergonomical design means the
immediartely, DuoDiagnost takes up less space and involves
' lower room preparation and installation costs.
. * optimized image quality and film utilization,

* fewer film cassette changes and delays for film
processing,

* lower radiation dose.




Technical Data

This section gives an overview of the
most relevant technical data for the
DuoDiagnost and its different subsys-
tems. Depending on the country the
DuoDiagnost is available in different
configurations. Please ask your Philips
Medical Systems representative for
further details.

Standard system configuration

The DuoDiagnost system consists of

the following components:

+ Column,

» Table,

* Bucky device,

* X-ray generation,

* Operating Control,
* X-ray reception,

» Digital X-ray Imaging.

Column

Movable floor column with over table
X-ray tube. The overtable tube can be
decoupled from table and can travel
along a length of 400 cm for free
cassette exposures, bed exposures and
exposures on the wall bucky.

* Angulation range: -35° to +35°,
Angulation speed: 10 °fs,

* SID 110 cm in coupled mode
(variable in decoupled mode),

* Fully counterweighted for easy

mancuverabilicy,
¢+ Fixation to floor and wall,

* Easily controlled via ergonomic
Bucky control grip,

* Manual rotation of X-ray tube
assembly around vertical axis £90°
with locked positions at +90°, 0°
and -90°,

« Manual rotation around horizontal
axis 360°.

Table

* Tilting range from 90° to -15° |
Trendelenburg,

* Tilting speed from 1 °/s to 4 /s,

* Tilting speed is smoothly reduced
to 0 °/s at the end positions,

* The table tilting movement auto-
matically stops at 0°, position or
moves through the 0° position (user
selectable),

¢ Dimensions in mm:
2,200 x 690 x 900,

* Absorption 0.78 mm Al equivalent,
* Tabletop transversal travel 240 mm,

* Max. patient weight: 135 kg.

Fluorosopy scanning

* Patient coverage (with 23 cm II):
143 cm,

* Scanning speed variable between
3 — 10 cm/s (ar tableside fixed at
4 cmls).

Tomography

* Linear movement at 40°, 20° and 8°

* Sweep times selectable for each
tomography angle:
- 40° 40s50r2.0s
- 20° 20s0r1.0s
-8° 1.0s0r0.5s

* SID during tomography: 110 cm

* Layer height range 0 — 24cm



RO X-ray tube

X-ray Generation

X-ray generator

X-ray generation subsystem is fully
integrated within the DuoDiagnost
system for optimal performance and
response.

Nominal 50 kW power,

Oprional 65 kW and 80 kW,

* Based on high frequency technique,
* Microprocessor controlled,

* Supports RO 17 50 or SRO 33
100 X-ray tube,

* Automatic mains voltage

compensation,

* Over 1,000 APR (Anatomically
Programmed Radiography),

* Automatic exposure control,

X-ray tubes RO 17 50
Focal spots 0.6/1.3
Anode diamerter 90 mm
Anode angle 13°

Anode heat storage capacity 300 kHU (220 kJ)

Maximum voltage 150 kV
Nominal anode input power 17 kW /50 kW
(based on 250 W equivalent anode input power)

Max. continuous heat dissipation 350 W

ROT 350 X-ray tube housing

— Conrinuous heat dissipation 350 W

— Total heat storage capacity of

X-ray tube assembly 1.7 MHU (1.25 M])

Aurtomatic dose rate control during
fluoroscopy,

* Voltage range during fluoroscopy:
40kV-110kV, 0.2 mA -3 mA,

* Tube load regulation based on
falling load and fixed current

principles,

Tube overload protection.

X-ray tubes
Choice of 2 types:

* RO 17 50 for standard system
configuration and

+ SRO 33 100 for extended system

configuration.

For specifications see table below.

SRO 33 100

0.6/ 1.3 (50 Hz)
0.6 /1.2 (60 Hz)

13*

310 kHU (230 kJ)

150 kV

30 kW / 85 kW
450 W (with rotating anode)

350 W

1.7 MHU (1.25 M])



Collimator

Automatic collimator for both Bucky
and Fluoroscopy with near focus
shutters. The collimator is coupled to
the cassette format and Image Intensi-
fier field. Collimator has light beam
for positioning and a slit light laser.

Operating Controls

All system and generator controls are
fully integrated in ergonomic and slim
design touch button panels and
ergonomic joysticks.

The system can also be operared at
tableside.

The tube column is equiped with the
innovative and multifunctional Bucky
control grip for single handed opera-
tion and self-explanatory handling.

X-ray reception

Image Intensifier
* 23 cm (9") uiple mode image
intensifier (14, 17, 23 cm)

* Optional 31 cm (12") or 38 cm
(15") triple mode image intensifier

For specifications see table.

Modulation transfer factor

Operating Controls

23 cm Triview image intensifier

14/17 /23 em
5"16" 19"

Input screen

Titanium input screen

53 % ac 1 lp/mm

Detective quantum efficiency 65 %
Low frequency drop 8 %

Conversion factor

280 cd/m?*/mRJs

Central spatial resolution

4.5 lp/mm
5.0 Ip/mm
6.0 lp/mm

— 23 cm mode
— 17 cm mode
— 14 cm mode



Technical Data (cont.)

Bucky Device

s All standard cassette sizes from
18cmx24cmrto 43 cm x 43
cm,

* Automatic cassette sensing,

* Preparation time for exposure
1.5,

* Grid: 36 lines/cm

(moving anti-scatter grid),
* Grid ratio 1:12,

* Source image distance: 110 cm.

Power requirements

Mains voltage
Mains frequency
Power consumption

TV chain XTVY-8 Ac

* CCD camera,
e Automatic dose rate control,
* Automatic gain control,

* Contour enhancement,

Band width 9 MHz (-3 dB),

Signal to noise ratio 48 dB
(10 MHz CCIR weighted).

Monitor
17" standard line rate monitor with
brightness and contrast control is

included.

400 V £10%, 3 phase,
50 Hz / 60 Hz
6.8 kW

Environmental requirements

Room temperature
Storage temperature
Humidity (non-condensing)

Room piMensions (LxWxH)

+10 °C to +40 °C,

down to -10 °C

20 % to 80 %
55mx4.5mx2.6m

(including remote control desk

and wall bucky)

Digital X-ray Imaging

A digital system for fluoroscopy and
fluorographic applications. Image
acquisition, processing and display are
completely automated.

* Automatic image processing,

* 8 bit deep digital image acquisi-
tion,

e Marrix: 1024 x 512,
* Storage capacity: 2,000 image,
* Acquisition speed: max. 3 images/s,

¢ Last Image Hold for fluoro freeze
on the monitor at the end of a
fluoro session,

* Collimation on Last Image Hold,

¢ Fluoro grabbing for storage and
review of fluoro images,

¢ Text annotation,

* Interface to video hardcopy unic/
video printers.
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Technical data

Optimus 50 / ‘ ; Optimus 80

Applications

' » Routine radiography * Tomography
| * Digiral radiography PCR * Therapy simulation
' (Philips Computed Radiography)

Techniques

* Image intensifier TV rechnique * Fluorography
*» DSI (Digital Spot Imaging)

Up to eight

400 V (£10%), 50 Hz or 60 Hz, 3-phase

Mains voltage 1 If the generators are connected up to mains which is not 400 V,
| a mains adapration transformer is required.

Max, mains resistance at 400 V 0.3Q 1 0.2Q 02Q

Max. mains current at 400 V. 145 A | 190 A | 230 A

Fuses k . 35 A (slow) 50 A (slow)

50 A (slow)

650 mA at 70 kV 900 mA at 70 kV 1100 mA ar 70 kV

625 mA ac 80 kV 812 mA at 80 kV 1000 mA at 80kV
Ratings : 500 mA at 100 kV 650 mA ar 100 kV 800 mA ar 100 kV
400 mA ar 125 kV 520 mA at 125 kV 640 mA ac 125 kV

333 mA at 150 kV 433 mA ar 150 kV 533 mA at 150 kV

High-volrage generator The converter generator generates high voltage equivalent to DC volrage.
Nominal power (IEC) ; 50 kW 65 kW I 80 kW
Max. tube voltage 150 kY 130 kV 150 kV
Max. rube current (at 70 kV) 650 mA | 900 mA ‘ 1100 mA
Max. frame rates 6 fps for camera technique and DSI

Up tw 3 double-focus tubes with a toral of 6 different focal spots can be used.
SRO and RO rtube assemblies are compatible.

The tube is chermally monitored by the tube load protection system. If the load is
Tube load protection high, rube outpur is reduced; exposures being made are not aborted. The wbe load
display on the generator control desk indicates the tube power available.

Compatible x-ray tubes

Mot
s Daca desenbes Version 3 of the sofoware. The rechmical data conform to 1EC 601-2-7,

. —
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Radiography and fluoroscopy

‘.’ ‘ Optimus 65 ! Optimus 80

One-lactor rechnique kV. conunuously falling load, AMPLIMAT
I'wo-tactor rechnique kV, mA, constant load, AMPLIMAT "
l'wo-tactor technigue kV, mAs, constant load

[hree-tactor technique kV, mA. s, constant load

Three-tactor technique kV, mAs, s, constant load

'+ Up to 5 ionization measuring chambers or
'+ 4 ionization measuring chambers and 1 photomultiplier (secondary cleccron multiplier) or
' * 3 ionization measuring chambers, | photomultiplier and 1 photodiode

L e

Y AMPLIMAT
Automatic exposure control

: 40 kV ro 150 kV programmable in:
I'ube volrage - : )
& ‘ 27 large steps or 111 small steps of 1 kV cach
Radiography without AMPLIMAT:
— Tube current I mA 1o 650 mA ¥ ! 1 mA to Y00 mA ¥ ‘ I mA o 1,100 maA -~
- mAs product ‘ 0.5 mAs o 850 mAs
For tube current and mAs product, programmable as required in:
6.25%, 12.5% or 25% steps
o kV-mA-s technique: vou select in steps from | ms w0 65 (165 %)
* kV-mis-s technique: from 1 ms to 6 s the generator switches automatically
Radiography with AMPLIMA'T:
- mAs product 0.5 mAs to 800 mAs, the maximum can be limited to 600 mAs
- Switch-off dose 0.5 UGy to 100 pGy

I msto4s (up to 6swith TDC)
The display panel on the control desk shows the switched mAs and
ms values after exposure.
From a library of approx. 100 film and screen data, 5 screen-film cambinartions can
Screen-film combinations be read in. The values of new combinations can be integrated by Customer Service
acany time. -

~ Steps

~ Exposure tumes

— Exposure

Image intensifier TV system 1
Tube voltage ; 40 kY 1o 110 kV (programmable up ro 125 kV on request)

Tube current

0.1 mA to 6 mA (maximum selectable berween 3 mA and 6 mA)

T T (i o e

Tube voltage ! 40 kV to 110 kV (programmable up to 125 kV on request)
Tube current ! 0.1 mA to 6 mA (maximum selectable berween 3 mA and 6 mA)
Adjustment times for tluoroscopy:

- Standard 0.5 s ro 1.0 s (dependent on absorption)

-- Quick (luoroscopy 0.2 5 10 0.4 s (dependent on absorption)

+ The ultimate value depends on the particular tube nomogram.

'} For speaial applicanion rechnigues



Options

Optimus 65 Optimus 80

Tomography % o e (U e R T e O
Automatic tomographic time input, | You can enter a tomographic figure and tomographic angle close to the
aptional; patient at the auxiliary.

~ Free tomography 'kV and mA can be selected at the control desk direct.

- APRF technique {Anatomicaily kV, mA, romographic figure including tomographic time are set when the

Programmed Radiography/Fluoroscopy) APRF programme is selected.

' The automatic TDC system regulates dose rate for tomographic expo-
sures with time limits to ensure optimum average image brightaess over
| the entire tomographic cime, even if object cross-sections are different.

TDC, oprional
(Tomographic Density Control)

! Automatic detectien of kV, mAs producr, film size and, where applicable, .
'added filters inserted in the collimaror.
{ * 0.1 cGyem® t0 999,999 <Gycm®  {max. resolution 0.1 ¢cGycm?)

Display | * The display appears on the generator control desk and/or on the
optional PDO user interface.

Calculation, can be calibrated

Number of auxiliaries

o

| Separate detection of area dose product for up to three rubes.

* Digiral documentation of patient and examination data
* Data import and export berween PDO and RIS

i * [nput of parient data via barcode reader, card reader, floppy disk or

. keyboard

* Display and documentarion of the area dose product for up to three wbes
(calculated and/or measured area dose product ")

* Printout of patient and examination dara with user-defined print layouc

* Data output for invoicing or statistical purposes

» Standard PC, 486 or bertter

Hardware and software requirements | * Memory (RAM) 8 Mbyre or better

(not included in the scope of supply) | * Adequate number of serial/parallel interfaces, cable

* Windows 3.1 or better

Features of the PDO software

By superimposing the small and large focal spots it is possible to generate
VARIOFOCUS technique several focuses of variable size. The new focus sizes are between the small
and large focus,

* Uniform loading of the focuses lengthens tube life

* Focus size is adapted to the object features

Features * Application-oriented focuses are assigned to the APRF programmes

* Maximum image definition due to optimum geometric imaging
conditions

') T micasure area dose product a Diamentor M4 measuring chamber including sepacate control

madule is alse required (max. | Diamentor M4 measuring chamber can be connected).



Dimensions and weights

Flat-panel control desk ~ Stand for flat-panel con
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Scale 1:20

Dimensions in mm

Weight: 4 kg
Hear dissipation: 40 W max.

The flat-panel control desk can also
be artached to the wall using a

simple wall brackert.

Scale 1:20
Dimensions in mm

Weight, incl. flat-panel
control desk: 24 kg

with integrated high-voluage geneaator

1950

E L. 550 520 _
| 585
Scale 1:50

Dimensions in mm

Weight: 220 kg
Hear dissiparion: 1.2 kW max.

Ambient temperature
Rel. humidity

Rel. armospheric pressure
Sound emission

Ventilation demand

10 °C 1o 40 °C

15% to 90%, without condensartion

50 kPa to 110 kPa

55 dBA max., averaged over one hour, at a distance of 1 m

2.5 l/s max.




X-ray Generation * Auromatic mains voltage

compensation,

The X-ray generation subsystem is ; ; . ,
il o ? * Equipped with over 250 APRs,

fully integrated within the

DuoDiagnost for optimal perform- * Auromatic exposure control,

ance and response. ,
* Automaric dose rate control

during fluoroscopy,

* Nominal 50 kW power,
Optional 65 kW and 80 kW, * Voltage range during fluoroscopy:

40 kV - 110 kV, 0.2 mA - 3 mA.

* Based on high frequency rechnique,
* Tube load regulation based on

RO X-ray tube * Microprocessor controlled,

talling load and fixed current
 Supports Philips RO 17 50 or principles,
SRO 33 100 X-ray tube

. s i * Tube overload protection.
(for specifications see rable below), '

i i

Philips X-ray tubes @ SRO 33 100
Focal. Spots 0,6/1,3 (50 Hz) 0.6/ 1,3(50 Hz)-

e Gl © 0,6/.1,2.(60 Hz) 0,6 / 1,2460 Hz).

7182 L
. S
Anode heat storage capacity 300°kHU (220 kJ) 310 kHU (230°k])
Maximum voltage 150 kV 150 kV
Nominal anode input power 17 kW £ 50 kW 30 kKW /7 85 kW
{based on 250 W equivalenr anode input power)
Mazx. continuous heat dissipation 350 W/ 450 W (with rotating anode)
ROT 350 X-ray tube housing
— Continuous hear dissipation 350 W 350 W
- Total heat storage capacity of :
X-ray tube assembly 1.7 MHU (1.25 M]) 1.7 MHU (1.25 M]) -




